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Experimental study on influence of stress rotation on small-strain
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Abstract: A series of principal stress rotation tests are carried out on soft clay using a hollow cylinder apparatus equipped with
high censers. The stress paths with fixed principal stress directions, pure principal stress rotation and cyclic principal stress
rotation are studied. The influences of the intermediate principal stress parameter (b) and shear stress level (g) are taken into
consideration. The effect of stress rotation on the small strain stiffness of soft clay is studied in particular. The test results
indicate that the stiffness of soft clay is affected by the magnitude of strain under complex stress condition. The stiffness is
relatively higher when the strain is smaller than 0.01%, and the stiffness decreases quickly during 0.01%~0.1%. The influence
of shearing direction on the small strain stiffness is unobvious, while the influence of b is obvious. The influence of the pure
principal stress rotation on the small strain stiffness of soft clay is dependent on the strain induced by the pure principal stress
rotation. Strain is also accumulated during cyclic principal stress rotation, while the stiffness of soft clay is less influenced
during fixed direction shearing, which indicates that the mode of the principal stress rotation also has significant effect on the

small strain stiffness of soft clay.
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Table 1 Physical parameters of intact soft clay
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Fig. 3 Hollow cylinder clay specimens
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Table 2 Shearing tests with fixed direction
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Table 3 Pure principal stress rotation test

s q¢/kPa b al(®)
R101 5 0.5 80
R102 25 0.5 80
R103 50 0.5 80
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Table 4 Repeated principal stress rotation test

s qo/kPa b al(®)
CR1 25 0.5 0~45
CR2 25 0.5 45~90
CR3 25 0 45~90
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Fig. 5 Stress-strain curves of soft clay with various values of b

0—2 0 é :1- 6 é 1‘0 1I2 1‘4 1I6
Eoul%
Bl 6 MO E TR T

Fig. 6 Stress-strain curves of pure principal stress rotation tests
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Fig. 11 Influence of pure stress rotation on G — 1864t
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